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(57) Abstract 

To improve the geographic resolution of broadcast messages 
transmitted over a communication network, such as a cellular 
telephone network, the originator of a message specifies a target 
area of reception. The target area of reception is compared to 
location data usually representing the terminal location. When the 
location data matches the target area of reception, the terminal 
accepts the message; otherwise, the terminal does not accept the 
message. In one embodiment of the invention, location data is 
determined by a positioning receiver and loaded into a register. In 
another embodiment, the location data is loaded into the register 
by manual keypad entry or by transmission over the network, so 
that the location data can define a location of interest other than the 
terminal's current geographic location, or so that terminal location 
data can be provided for communication terminals that lack a 
positioning receiver. 
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METHOD AND APPARATUS FOR LOCATION BASED TARGETING OF MESSAGES TO COMMUNICATION 
TERMINALS 



Field of the Invention 

5 The present invention relates generally to methods for broadcasting messages 

on a communication network, and more particularly to improved method and 
apparatus for selectively targeting broadcast messages based upon geographic criteria. 

Background of the Invention 

10 In a traditional telephone system, a calling party or originator can establish a 

connection with a called party or recipient. Beyond the basic point-to-point 
connection provided by the traditional telephone system, modern communication 
networks that employ digital technology often provide broadcast capability. A 
message known as a broadcast message can be sent from an originator to a group of 

1 5 intended recipients rather than a single recipient. For example, digitally encoded 
alphanumeric messages such as news reports or advertisements may be sent as 
broadcast messages to all mobile communication terminals cun*ently registered with a 
cellular telephone system. 

By using a networks broadcast capability, an originator needs to send only one 

20 message in order to reach a plurality of recipients. Thus, the originator is relieved of 
the burden of sending a multiplicity of individual messages to the recipients, one by 
one. Moreover, the use of broadcast messages also relieves the network of the burden 
of carrying a flurry of messages addressed to individual terminals - a flurry sometimes 
called a storm - and thereby avoids wasting the network's capacity. 
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In recognition of these advantages, today's operational standards for modern 
digital cellular telephone systems such as TIA Standard IS- 136 provide broadcast 
capability. Although broadcast capability is clearly a valuable provision, not all users 
of a given communication network necessarily have an interest in receiving all 
5 broadcast messages sent over that network. For this reason, various ways have 

evolved for narrowing the list of intended recipients of a broadcast message. One of 
these ways is to form broadcast groups. A broadcast group might, for example, 
consist of a community's volunteer firefighters. Firefighters have interest in receiving 
a certain subset of broadcast messages that are not necessarily relevant to the entire 
1 0 population. 

Using broadcast groups, the particular population can be targeted to receive a 
broadcast message. The intended recipients are identified by a broadcast group code 
carried by the message. By interpreting the broadcast group code, a communication 
terminal that receives a broadcast message can determine whether or not to accept that 

1 5 message. By selectively accepting broadcast messages, the communication terminal 
can shield its user from information clutter that might otherwise result from 
indiscriminately accepting all broadcast messages. Furthermore, accepting broadcast 
messages selectively rather than indiscriminately enables portable communication 
terminals to conserve their battery and processor resources. 

20 The operation of broadcast groups requires that group memberships be 

managed, which is to say that members need to be added and dropped from various 
broadcast groups as interests change. Interests can change frequently in the case of a 
wireless network such as a cellular telephone network, particularly in concert with 
changes in the users* geographic locations. For example, messages concerning traffic 
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accidents and congestion, or messages concerning the availability of gasoline and 
restaurants, have interest only to a group of users that are mobile, transient, and 
geographically defined. Conversely, the group of users interested in severe-weather 
alerts changes in response to the track of a storm, even though the users themselves 
5 might well be stationary. In either situation, however, broadcast group membership 
must be managed actively in order to avoid troubling a large body of network users 
with information that benefits only a few. So, although the introduction broadcast 
groups represents a clear step forward in narrowing the intended audience for 
broadcast messages, the requirement to manage broadcast groups constitutes a 

1 0 significant limitation in the context of groups that have a rapidly changing 
membership based on geographic considerations. 

In response to this limitation, broadcast messages sent by cellular telephone 
networks can be targeted geographically, although today's methods for doing so are 
quite limited and imprecise. In the case of IS- 136 cellular systems, for example, the 

15 digital control channels (DCCs) of each cell carry broadcast traffic. Thus, the reach of 
a broadcast message can be restricted cell-by-cell, simply by choosing to send the 
broadcast message or not on a particular DCC. Further, cells are often divided into 
sectors in order to exploit the properties of directional base-station antennas, thereby 
opening the possibility of sector-by-sector geographic resolution for broadcast 

20 messages. 

Nevertheless, a cell or sector has a large coverage area, typically on the order 
of ten-to-twenty kilometers in radius. Consequently, there remains a need to improve 
the geographic resolution by which broadcast messages can be targeted to the users of 
communication networks, particularly to the users of mobile communication networks 
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such as cellular telephone networks, so that users receive only information that is of 
concern to them. An improvement in broadcast resolution based on geographic 
location would open the possibility of finely targeted advertisements and other 
commercial activities directed toward mobile users, as well as finely targeted reports 
5 and alerts concerning topics of a public-interest nature such as traffic accidents or road 
congestion, man-made or natural disasters of limited geographic import, fire and 
police actions, restricted-activity areas such as blasting zones, severe weather 
warnings, and so forth. 



10 Summary of the Invention 

The present invention improves the geographic resolution by which messages 
can be targeted to communication terminals, which is particularly important when 
broadcast messages are sent over a wireless network to a population of mobile users. 

According to the present invention, a target area of reception is specified for a 
15 message. The target area can be specified, for example, by the radius and center 
coordinates of a geographic circle. The target area of reception is compared to 
location data stored in the receiving terminal. When the location stored in the 
terminal falls within the target area of reception, the communication terminal accepts 
the messages. Conversely, when the location stored in memory falls outside the target 
20 area of reception, the communication terminal does not accept the message. 

In one embodiment of the invention that is particularly beneficial to users of 
wireless networks, the current location of a mobile terminal is determined by a 
positioning receiver such as a global positioning system GPS receiver that is operably 
connected to the mobile terminal. Logic within the mobile terminal compares the 
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terminal location with the target area of reception. When the terminal location lies 
within the target area of reception, the mobile terminal accepts the message. When 
the terminal location lies outside target area of reception, the mobile terminal does not 
accept the message. 

5 In another embodiment of the invention, location data is predetermined and 

stored within the terminal by manual or automatic entry into a memory, so that the 
location data can define a location of interest other than the communication terminal's 
current geographic location, or so that terminal location can be provided for terminals 
that lack a positioning receiver, for example cellemetry equipment, personal 
1 0 computers equipped with wireline modems, and so forth. 

These and other aspects of the present invention will become apparent to those 
skilled in the art after a reading of the following description of the preferred 
embodiments when considered with the drawings. 

1 5 Brief Description of the Drawings 

Figure 1 is a schematic diagram of a communication network for sending 
targeted messages to mobile communication terminals. 

Figure 2 is a block diagram of a mobile communication terminal that receives 
the targeted message. 
20 Figure 3 shows the format of a targeted message. 

Figure 4 shows the data structure for the location data stored in the mobile 
communication terminal. 

Figure 5 is a flow diagram showing the process for constructing a targeted 
message that has the format described in Figure 3. 
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Figure 6 is a flow diagram showing the operation of the communication 
terminal upon receipt of a targeted message having the format shown in Figure 3. 



Detailed Description of the Invention 

5 Referring now to the drawings, a system and method for transmitting 

geographically targeted messages will be described. The disclosed embodiment is 
used in a mobile communication system. However, the invention may be used in 
other types of communication networks, such as wireline networks. 

The mobile communication system, which is indicated generally by the 

10 numeral 10, comprises a plurality of base stations 12 which are connected via a 

mobile services switching center (MSC) 14 to a terrestrial communications network 
such as the Public Switched Telephone Network (PSTN) 16. Each base station 12 is 
located in and provides service to a geographic region referred to as a cell. In general 
there is one base station 12 for each cell within a given network. Within each cell, 

1 5 there may be a plurality of mobile communication terminals 1 00 that communicate via 
radio link with the base station 12. The base station 12 allows the user of the mobile 
communication terminal 100 to communicate with other mobile communication 
terminals 100, or with users connected to the PSTN 16. The mobile services 
switching center 14 routes calls to and from the mobile communication terminal 100 

20 through the appropriate base station 12. Information concerning the location and 

activity status of the mobile communication terminal 1 00 is stored in a database which 
is connected to the MSC 14 so that the network can route communications to the base 
station that is currently servicing the mobile communication terminal 100. In this 
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illustration, the communication network 10 is a digital cellular telephone network 
such as a network that operates according to TIA Standard IS- 136. 

A message such as a text message that is to be transmitted to communication 
terminals 100 in a targeted geographic area is provided by a message source 20. The 
5 message source 20 also provides target area data along with the message. The 

message source 20 may be external to the communication network 10 or may reside , 
within the communications network 10. If the message source resides outside of the 
communication network 10, the message is passed from the message source 20 to the 
network gateway 18, which formats the text into a message as described below for 

1 0 transmission over the communication network 1 0. The message can be formatted at 
other locations within the network 10. In one embodiment, the message is routed 
through the network 10 to the appropriate base station(s) 12 serving cells that cover 
the targeted geographic area. Alternatively, the message can be broadcast throughout 
the entire network. The targeted geographic area may lie entirely within a cell, or may 

1 5 occupy portions of two or more cells. The targeted message is transmitted by the base 
station(s) 12 to all mobile communication terminals 100 in the selected cells. All 
mobile terminals 100 receiving the message will determine whether to accept the 
message based on the target area data associated with the message. 

Figure 2 is a block diagram showing one embodiment of the mobile 

20 communication terminal 100. The mobile communication terminal 100 shown in 
Figure 2 is a fully functional radio transceiver capable of transmitting and receiving 
digital signals. Those skilled in the art will recognize, however, that the present 
invention may be implemented in an analog transceiver. The mobile communication 
terminal 100 includes a control unit or logic unit 102, an operator interface 104, a 
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transmitter 120, a receiver 140, a memory 150, and a positioning receiver 160, and a 
position memory 170. 

The operator interface 104 includes a display 106, keypad 108, control unit 
1 10 microphone 112, speaker 1 14, alarm 1 16, and speech synthesizer 118. The 
5 display 106 allows the operator to see dialed digits and call status information. The 
keypad 108 allows the operator to dial numbers, enter commands, and select options. 
The control unit 1 10 interfaces the display 106 and keypad 108 with the control unit 
102. The microphone 1 12 receives audio signals from the user and converts the audio 
signals to analog signals. Speaker 1 14 converts analog signals from the receiver 140 
10 to audio signals that can be heard by the user. The alarm 1 1 6 produces an audible 

tone to notify the user in case of receipt of an urgent message. The speech synthesizer 
1 1 8 converts text messages to an audible signal that can be played back through the 
speaker 114. 

The analog signals from the microphone 1 12 are applied to the transmitter 
15 120. The transmitter 120 includes an analog- to-digital converter 122, a digital signal 
processor 124, and a modulator 126. The analog to digital converter 122 changes the 
analog signals from the microphone 1 12 into a digital signal. The digital signal is 
passed to the digital signal processor 124. The digital signal processor 124 
compresses the digital signal and inserts error detection, error correction and signaling 
20 information. The compressed and encoded signal from the digital signal processor 

124 is passed to the modulator 126. The modulator 126 converts the signal to a form 
that is suitable for transmission onaRf carrier. 

The receiver 140 includes a demodulator 142. a digital signal processor 144, 
and a digital to analog converter 146. Received signals are passed to the demodulator 
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142 which extracts the transmitted bit sequence from the received signal. The 
demodulator 142 passes the demodulated signal to the digital signal processor 144 
which decodes the signal, corrects channel-induced distortion, and performs error 
detection and correction. The digital signal processor 144 also separates control and 
5 signaling data from speech data. The control and signaling data is passed to the 
control unit 1 02. Speech data is processed by a speech decoder and passed to the 
digital-to-analog converter 146. The digital-to-analog converter 146 converts the 
speech data into an analog signal which is applied to the speaker 1 14 to generate 
audible signals which can be heard by the user. 

10 The control unit 102, such as a programmed microprocessor, functions to 

coordinate the operation of the transmitter 120 and the receiver 140. Memory 150 
stores the program instructions and data needed by the control unit 1 02 to control the 
communications terminal 100. The functions performed by the control unit 102 
include power control, channel selection, timing, as well as a host of other functions. 

15 The control unit 102 inserts signaling messages into the transmitted signals and 

extracts signaling messages from the received signals. The control unit 102 responds 
to any base station commands contained in the signaling messages, and implements 
those commands. When the user enters commands via the keypad 108, the commands 
are transferred to the control unit 1 02 for action. 

20 The positioning receiver 160 receives signals from a space-based or land-based 

station that transmits positioning data. For example, the positioning receiver 160 
could be a GPS receiver. The received data is passed to the control unit 102 which 
uses the information to calculate the geographic location of the communication 
terminal 100. The location is then stored in the position memory 170. The position 

9 



WO 00/30379 PCT/US99/26045 

memory 170 can be an operational register within the control unit 102 or an address 
space in memory 150. The position memory 170 could also be a separate RAM or 
ROM memory. 

Referring now to Figures 3-6, the method for transmitting and receiving 
geographically targeted messages to communication terminals 100 will be described. 
Figure 3 shows the format of a targeted message 200 that includes the text provided 
by the message source 20. The message 200 comprises a transmission header 205, a 
message field 2 1 0, and a trailer 215. The transmission header 205 includes a From 
Address field 220, which identifies the message source 20 ; a To Address field 225, 
which identifies the communication terminal 100 intended to receive a message 200 
that is addressed individually rather than broadcast, a Broadcast Indicator field 230, 
which marks the message 200 as a broadcast or non-broadcast message, a Broadcast 
Group Code field 235, which identifies a broadcast group intended to receive a 
broadcast message, a Target Indicator field 240, which marks the message 200 as 
containing a target area of reception or not, and a Target Area of Reception field 250, 
which specifies a geographic area for which the message 200 has relevance. The 
Target Area of Reception field 250 includes a Center field 252, which specifies the 
latitude and longitude of the center of a circular geographic area, and a Radius field 
254, which specifies the radius of the circular geographic area. 

The particular choice and arrangement of fields described in the context of 
Figure 3 illustrate one possible embodiment and is not intended to be limiting. Those 
skilled in the art will realize that the invention can be carried out with other choices 
and arrangements of the same or similar fields. In particular, the To Address field 225 
can be re-used as the Broadcast Group Code field 235, with the contents of the field 
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differentiated by setting the value of the Broadcast Indicator field 230. Moreover, the 
Target Area of Reception field 250 can be described in a number of other ways, for 
example by defining the vertices or edges of a geographic polygon, or by specifying 
the center of the target area of reception and using a pre-agreed value for its radius, or 

5 by specifying its size and using a default center, or by specifying the longitude and 
latitude of the boundaries of a region, and the like. 

Figure 4 is an illustration of the location data 290 which is stored in the 
position memory 1 70. The location data represents a reference location used for 
comparison to the targeted geographic area. The location data includes a latitude field 

10 292 and a longitude field 294 or fields for carrying equivalent information for other 
geometric forms. Normally, the reference location will be the geographic location of 
the communication terminal 100 itself. However, if it is desired to monitor messages 
directed to a location remote from the communication terminal 100, location data for 
the remote location can be loaded into this field. In the preferred embodiment, the 

15 location data 290 is determined by the positioning receiver 160 and loaded into the 

position memory 170 as previously described. Alternatively, the location data 290 can 
be loaded manually into the position memory 1 70 through the keypad 108 or entered 
automatically into the position memory 170 over a communication link provided by 
the receiver 120. The later two embodiments are particularly useful to define a 

20 reference location other than the current location of the communication terminal 100, 
and also to extend the usefulness of the invention to encompass communication 
terminals 100 that lack a positioning receiver 160, for example cellemetry equipment, 
computers equipped with wireline modems, and so forth. 
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Figure 5 illustrates a method for constructing the targeted message 200 shown 
in Figure 3. At the top of Figure 5, the message source 20 transfers a text message, 
such as a road-congestion alert, to be placed in the message field 210 of the message 
200, together with ancillary information needed to construct the other fields of the 
5 message 200 (step 300). The message can be formatted at any location in the 
network, such as the gateway 1 8 or the MSC 14. When the message 200 is to be 
broadcast rather than addressed individually, the ancillary information specifies the 
contents of the Broadcast Group Code field 235. When the message is to be 
addressed individually rather than broadcast, the ancillary information specifies the 

10 contents of the To Address field 225. When the message is to be targeted 

geographically, the ancillary information specifies the contents of the Target Area of 
Reception field 250. 

When the message 200 is to be individually addressed rather than broadcast, 
the Broadcast Indicator field 230 of the message 200 is set to binary zero (step 310). 

15 When the message 200 is to be broadcast rather than individually addressed, the 
Broadcast Indicator field 230 of the message 200 is set to binary one (step 320). 
When the message is not geographically targeted, i.e., the ancillary information does 
not include information to be loaded into the Target Area of Reception field 250 of 
the message 200, the Target Indicator field 240 of the message 200 is set to binary 

20 zero (step 330). When the message is geographically targeted, the Target Indicator 
field 240 of the message 200 is set to binary one (step 340). 

The message 200 is then constructed according to the format of Figure 3 by 
loading the ancillary data into the appropriate message fields shown in Figure 3 (block 
350). When the broadcast flag 230 is on (i.e.. Broadcast Indicator field is set to "1"), 
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information regarding the intended broadcast group is loaded into the Broadcast 
Group Code field 235 of the message 200. When the broadcast flag 230 is off 
(i.e., Broadcast Indicator field is set to "0"), information regarding an individual 
address is loaded into the To Address field 225 of the message 200. When the target 
5 flag 240 is on (i.e.Jarget Indicator field is set to "1"), information regarding the target 
area of reception is loaded into the Target Area of Reception field 250 of the message 
200. When the target flag 240 is off (i.e.,Target Indicator field is set to "0"), the 
Target Area of Reception field 250 of the message 200 is left blank. The remainder of 
the message 200 is conventionally constructed (step 360) according to the formats and 

10 protocols of the communication network 100 employed, and the message 200 is 

passed to the base station 12 for transmission to the communication terminal 100 (step 
370). The next message transfer is awaited (step 380). 

Figure 6 illustrates the procedure for handling messages received by the 
communication terminal 100. The message 200 is received, demodulated and 

15 decoded by the receiver 120, and then passed to the control unit 102 for processing . 
(step 400). The control unit 102 initially examines the Broadcast Indicator field 230 
of the message 200 (step 405) to determine whether the message is a broadcast 
message. When the broadcast flag 230 is on, the control unit 102 compares the 
contents of the Broadcast Group Code field 235 to a list of broadcast group codes held 

20 in the memory 150, in order to determine whether the communication terminal 100 
has membership in the specified broadcast group (step 410). If the communication 
terminal 100 is not a member of the specified broadcast group, the control unit 102 
instructs the communication terminal 1 00 to await the arrival of the next message 
(step 450) and ceases processing of the current message. If the communication 
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terminal 100 is a member in the indicated broadcast group, the control unit 102 
examines the Target Indicator field 240 (step 420). 

When the target flag 240 is off, the control unit 1 02 instructs the 
communication terminal 100 to process the message 200 conventionally (step 425), 
and then to await the arrival of the next message (step 450). When the target flag 240 
is on, the control unit 102 queries the position memory 170 to obtain the location data 
290 (step 430). The control unit 102 then compares the location data 290 to the 
contents of Target Area of Reception field 250 to determine whether the refernce 
location falls within the targeted geographic region (step 435). The targeted 
geographic region is defined by the contents of the Target Area of Reception field 
250. If not, the control unit 102 instructs the communication terminal 100 to 
disregard the message 200 (step 440) and the communication terminal 1 00 awaits the 
arrival of the next message (step 450). 

If the reference location falls within the geographic area specified by the 
Target Area of Reception field 250, the control unit 102 instructs the communication 
terminal 100 to process the message 200 as described below (step 445). The 
communication terminal 100 then awaits the arrival of the next message (step 450). 

When the broadcast flag 230 is found to be off in step 405, the control unit 102 
examines the contents of the To Address field 225 of the message 200 (step 4 1 5). If 
the message 200 is not addressed to the communication terminal 1 00, the 
communication terminal 1 00 awaits the arrival of the next message (step 450) rather 
than to consider the current message any further. If the message 200 is addressed to 
the communication terminal 100, the control unit 102 examines the Target Indicator 
field 240 and proceeds as described above (step 420). 
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Processing the message 200 in step 445 means any action taken by the mobile 
terminal in response to the received message 200. For example, processing the 
message may comprise displaying the text of the message 200 on the display 106, 
transducing the text of the message 200 to audible form by use of the speech 
synthesizer 1 18 and playing the result on the speaker 1 14, announcing the arrival of 
the message 200 by the audio alarm 1 16, storing the message 200 in the memory 150 
for later use, and the like. Also, those skilled in the art will recognize that the targeted 
message may comprise a signaling message used for network management and that 
the processing of the message 200 can occur without user knowledge. 

By accepting and processing the message 200 only selectively, based on 
comparing geographic information carried by the Target Area of Reception field 250 
with the terminal location data 290, rather than accepting and processing all incoming 
messages indiscriminately, the present invention improves the geographic resolution 
by which messages can be targeted to communication terminals 100, which is 
particularly important when broadcast messages are sent over a wireless network to a 
population of mobile users. 

Although the present invention has been described in connection with a digital 
cellular telephone network filling the role of the communication network, the 
invention is not limited to such use, and applies to all kinds of communication 
networks, both wireline and wireless, including, but not limited to, communication 
networks such as satellites networks, private radio networks such as those used by 
police organizations, wide-area and metropolitan-area telecommunication networks 
such as wireline digital telephone networks with data communication capabilities, 
local-area networks, private corporate networks, and the like. The communication 
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5. The method of claim 2 wherein the location data is transmitted to said 
receiving terminal from a remote location. 



6 . The method of claim 2 wherein the reference location is the location of 
the receiving terminal. 

7. The method of claim 2 wherein the reference location is a location remote 
from the receiving terminal. 

8. The method of claim 2 wherein the determining step includes storing 
location data at said receiving station and comparing said location data with said 
target area data. 

9. A communication terminal for selectively receiving a transmitted message 
comprising: 

a receiver for receiving a transmitted message and associated target area data 
that specifies a targeted geographic area for the message; 

a memory for storing location data representing a reference location; 

a control unit for determining whether the reference location is in said targeted 
geographic area based on said target area data and processing said message based on 
the outcome of said determination. 
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10. The communication terminal of claim 9 further including input means for 
inputting said location data. 



1 1. The communication terminal of claim 10 wherein input means comprises 
a positioning receiver operatively connected to said control unit. 

12. The communication terminal of claim 1 1 wherein the positioning receiver 
is a global positioning system receiver operatively connected to said control unit. 

13. The communication terminal of claim 10 wherein the input means 
comprises a keypad operatively connected to said control unit. 

14. The communication terminal of claim 9 wherein the location data is 
received from a remote location via said receiver. 

15. A communication system for transmitting geographically targeted 
messages comprising: 

a. a transmitting terminal for transmitting a targeted message and 
associated target area data; 

b. at least one receiving terminal for receiving the targeted message and 
said target area data transmitted from said transmitting terminal; and 

c. control means associated with said receiving terminal for determining 
whether to accept the targeted message based on said target area data. 
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16. The communication system of claim 15 wherein said receiving terminal 
includes a memory for storing location data representing a reference location for use 
by said control unit to determine whether the communication terminal is in said 
targeted geographic area. 

17. The communication system of claim 15 wherein said receiving terminal 
includes input means for inputting said location data. 

18. The communication system of claim 1 7 wherein the input means 
comprises a positioning receiver operatively connected to said receiving terminal. 

19. The communication system of claim 1 8 wherein the positioning receiver is 
a global positioning system receiver operatively connected to said control unit. 

20. The communication system of claim 1 7 wherein the input means 
comprises a keypad operatively connected to said control unit. 

21. The communication system of claim 16 wherein the location data is 
received at said receiving terminal from a remote location. 
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